





product 
features 


Operates on ISO 11172 (MPEG-1) and 
ISO 13818 (MPEG-2) bit streams 
Single-chip solution, decodes MPEG-1 and 
MPEG-2 audio, video, and system bit streams 
Decodes transport and program stream 
Full CCIR601 resolution: 

720x480 @ 30 Hz (NTSC) 

720x576 @ 25 Hz (PAL) 
55-Mbps max. system stream data rate — 
serial and parallel input 
15-Mbps max. compressed video data rate 
Bit serial and parallel input capabilities for 
compressed data 
Supports ISA, Intel, and Motorola bus 
interfaces 
On-chip DRAM controller 
Error detection and concealment 
Supports 16 PIDs + PCR PID 
Can accept PES as input data 
16- and 18-bit PCM stereo audio outputs 
8- and 16-bit digital YUV video outputs 
Internal 4-bit per pixel graphics overlay with 
zoom; 16-color palette; and 5 levels of 
transparency 
Programmable horizontal pixel resampling 
Programmable cropping and positioning of 
full-motion video and graphics overlay 
Supports Pan & Scan 
Picture-in-picture support 
Glueless interface to industry-standard video 
encoders, audio DACs, and DRAM devices 
27-MHz STC clock frequency 
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OTI-8211 


MPEG-2 Decoder for Digital Television Systems 


The OTI-8211 is a highly integrated, single-chip real-time decoder for video 
and audio decompression as well as demultiplexing of MPEG system level 


compressed data streams. 


The OTI-8211 is fully compliant with ISO MPEG-2 bit streams and specifications. It is 
designed to satisfy specific applications within the consumer, entertainment communications 
(cable, telecom, satellite), and computer markets. These include digital set-top box 
applications. 


Functional Review 


The OTI-8211 processes ISO 11172 (MPEG-1) and ISO 13818 (MPEG-2) bit streams. It 
demultiplexes, decompresses, and synchronizes audio and video and produces digital data 
output ready for D/A conversion. 


The OTI-8211 works with common external host microprocessors. It interfaces directly to the 
processor bus and supports DMA operations for compressed data transfers from the host 
memory. ISA, Intel, and Motorola bus types are supported. Compressed data can also be 
delivered for decompression via bit serial and parallel input. After decompression, video is 
merged with graphics overlay and sent with audio to external D/A converters. The OTI-8211 
connects directly to a wide variety of industry-standard audio DACs and video encoders. 
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Figure 1: Block Diagram 
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Functional Review Cont'd. 


The OTI-8211 utilizes the MicroSPARC RISC core developed 
by Sun Microsystems. The RISC core performs decoding of 
less frequently occurring syntax layers such as picture 
headers, performs audio/video synchronization, and commu- 
nicates with the host microprocessor. 


The software interface is provided through the MPEG 

Device Interface (MDI). Oak Technology provides the MDI as 
a library of C functions that execute on the host 
microprocessor. 


Internal graphics overlay merged with video is also sup- 
ported, providing simultaneous display of interactive 
graphics with full-motion video. 


The OTI-8211 requires 16 Mbits (24 Mbits for PAL) mini- 
mum of dedicated DRAM for decoding and buffering. Stan- 
dard 4-Mbit DRAM chips may be used via direct connection 
to the device. 


System Configuration 


Figure 2 shows the OTI-8211 designed into cable or direct 
broadcast satellite set-top applications. In order to provide a 
cost-effective system level implementation and shorten the 
time to market using standard software development tools, 
the OTI-8211 is designed for glueless interface with inexpen- 
sive 16-bit microprocessors such as the Motorola MC680xx 
or Intel 80xx. 


When using Intel, the system architecture will usually be 
based on the ISA bus similar to that used in personal comput- 
ers. The OTI-8211 interfaces directly to the system bus and 
external DMA Controller. The RF demodulator provides 
digital bit streams to the compressed data inputs of the OTI- 
8211. The microprocessor configures the RF demodulator to 
select the desired channel and configures the OTI-8211 to 
access the desired programs from that channel. 


Functional Review and System DRAM Configurations eo 
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Optionally, the bit streams from the demodulator can be 
processed by an external descrambler before being sent to the 
OTI-8211. 


The OTI-8211 digital outputs are connected directly to 
industry-standard audio DACs and composite video encoders. 
To support interactive applications, the microprocessor 
processes input from the remote control and uses the 
OTI-8211 graphic overlay function to display menus, sub- 
titles, and other interactive elements. 


DRAM Interface and Configuration 


The DRAM interface generates signals for addressing and 
controlling up to two banks of local DRAM. Memory configu- 
rations supported are 16, 20, 24, and 32 Mbits to allow for 
different video resolutions, buffering requirements, and 
graphics overlay resolutions. NTSC applications will typically 
use 20-Mbit. The memory requirements are primarily 
dictated by video resolution and format. Generally, three 
video frames must be stored as part of the decompression 
process. Refer to specifications for minimum memory 
requirements for typical video formats and resolutions. 
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Technical Specifications 


Physical Description 
* OTI-8211 MPEG-2 decoder for digital television systems 


Package/Process 
*  208-pin POFP 


0.6 triple-layer metal process 


Processing 
® 60 MHz MicroSPARC RISC core with data cache 


Dedicated MPEG-2 audio and video processing units 


Decode Formats Supported 
*  1S0 11172 (MPEG-1) 

*  1S0 13818 (MPEG-2) 

°  MPEG-1 and -2 audio 

°  Decodes full CCIR601 resolution: 


720x480 @ 30 Hz (NTSC) 
720x576 @ 25 Hz (PAL) 


On-screen Display (OSD) 


16-color mode (4 bpp) 


5 levels of transparency 


RF Input RF Demodulator 


Infrared 
Remote Host Microprocessor 
Interface 


Figure 2: Typical Digital Set-top Box Block Diagram 





: Optional DMA! 
Tuner & Decryption Engine 


Memory Interface and Performance 


Dram Interface 


° Type: EDO or fast page mode 
* Speed: 70ns or faster (depending on memory clock) 


* Amount: 20-32 Mbits 


System Interfaces 


Inputs 


* Serial interface for MPEG transport stream 


* Parallel 8-/16-bit interface 


Outputs 


* CCIR601 digital video output for interfacing to external video encoder 


Microprocessor Interfaces Supported 


* 8-/16-bit parallel host interface 
* Intel 80xx 


* Motorola 680xx 


Demodulator Support 


*  Glueless support for the following Oak demodulators: 


OTI-8511 QPSK demodulator 
OTI-8521 QAM demodulator 


Local DRAM 


Single-chip 
MPEG-2 : 
Decoder oe n 


OTI-8211 


Host System RAM 


PLL Clock Synchronizer 
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2¢ 
Consu™ 


corporate 





offices 


Corporate Headquarters 
OakTechnology 

139 Kifer Court 
Sunnyvale, CA 94086 
U.S.A. 

Ph: (408) 737-0888 


Subsidiaries 
OakTechnology, Taiwan 

Room B, 7F,No.370 

Section 1, Fu Hsing South Road 
Taipei, Taiwan R.0.C. 

Ph: 886-2-2784-9123 


OakTechnology, KK 

Musashino Nissay Plaza 5F 

1-11-4, Nakamachi, Musashino City 
Tokyo, Japan 180-8536 

Ph: 81-0422-56-3761 


OakTechnology GmbH 
Elly-Staegmeyr-Str. 15 
D-80999 Muenchen (Munich) 
Germany 

Ph: 49-89-89211026 


Oak Technology Limited 
Castlegate 

Tower Hill 

Bristol, BS2 JA 

United Kingdom 

Ph: 44-117-917000 


Pixel Magic, Inc. 

(an Oak Subsidiary) 

300 Brickstone Square 
Andover, Massachusetts 01810 
Ph: 978-470-8830 

Fax: 978-470-8892 
www.pixelmagic.com 
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OTI-8211 Pinouts 


Oak Technology and the Oak logo are registered trademarks of Oak Technology. All other brands, product names and company names are trademarks or registered trademarks 
of their respective owners. The information in this document is believed to be reliable. However, Oak Technology, Inc. makes no guarantee or warranty concerning the accuracy 
of said information and shall not be responsible for any loss or damage of whatever nature resulting from the use of, or reliance upon it. Oak does not guarantee that the use of 
any information contained herein will not infringe upon patent, trademark, copyright, or rights of third parties. No patent or license is implied hereby. This document does 
Not in any way extend the warranty on any product beyond that set for th in Oak's standard terms and conditions of sale.Oak Technology, Inc. reserves the right to make 
changes in the product or specifications, or both, presented in this publication at any time without notice. 
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